NMR spectra were measured in deuterated solvents (Deutero). To reference the NMR spectra the following solvent signals were used [1] : 
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Figure S1
: 1 H NMR spectrum of compound 9 measured in deuterated chloroform.
Figure S2:
13 C NMR spectrum of compound 9 measured in deuterated chloroform.
II.2. Synthesis of 4-iodo-1-(bromomethyl)-2-nitrobenzene (10)
4-Iodo-1-methyl-2-nitrobenzene (7) (3.60 g, 13.7 mmol), NBS (2.90 g, 16.3 mmol) and AIBN (70 mg, 0.43 mmol) were dissolved in 15 mL dry acetonitrile under nitrogen atmosphere. The mixture was refluxed under irradiation with light and after 24 h additional AIBN (150 mg, 0.91 mmol) was added.
After 48 h the solvent was removed in vacuo. The crude product was filtered over silica gel with DCM and refluxed in 20 mL petroleum ether for 1 h. After filtration a beige solid was obtained. The yield was determined via 1 H NMR which contains mostly a mixture of starting material 7 and desired product 10 (2.11 g, 6.17 mmol, 45%).
Figure S3:
1 H NMR spectrum of compound 10 measured in deuterated chloroform.
Figure S4:
13 C NMR spectrum of compound 10 measured in deuterated chloroform.
II.3. General method for the synthesis of the substituted thioether derivatives 13-16:
2,2'-Disulfanediyldianiline (12) (0.55 equiv) was dissolved in dry THF under nitrogen atmosphere. Sodium borohydride (1.5 equiv) was added and the solution was heated at 60 °C for 1 h. In the process the initially yellow solution turns to a milky white. The solution was cooled to 45 °C and the substituted benzylchoride/bromide 8, 9, 10 or 11 (1 equiv) was added. After stirring for 1 h at 45 °C the solution was cooled to room temperature and diluted with water. The mixture was extracted with DCM, the combined organic layers were dried over magnesium sulfate, filtered and the solvent was removed in vacuo. The crude product was purified on silica using flash column chromatography.
II.3.1. 2-((4-Chloro-2-nitrobenzyl)thio)aniline (13)
2,2'-Disulfanediyldianiline (12) (1.62 g, 6.51 mmol), sodium borohydride (671 mg, 17.7 mmol), 4-chloro-1-(chloromethyl)-2-nitrobenzene (8) (2.44 g, 11.8 mmol) in 40 mL dry THF.
Flash chromatography: cyclohexane/ethyl acetate, ethyl acetate: 12%  100%.
An orange solid was obtained (2.10 g, 7.12 mmol, 60%). 
Figure S8:
13 C NMR spectrum of compound 14 measured in deuterated chloroform.
II.3.3. 2-((4-Iodo-2-nitrobenzyl)thio)aniline (15)
2,2'-Disulfanediyldianiline (12) (281 mg, 1.13 mmol), sodium borohydride (113 mg, 3.0 mmol), 4-iodo-1-(bromomethyl)-2-nitrobenzene (10) (707 mg, 2.0 mmol) in 15 mL dry THF.
Flash chromatography: cyclohexane/ethyl acetate, ethyl acetate: 7%  60%.
An orange oil was obtained (506 mg, 1.31 mmol, 64%). 
C NMR (150

II.3.4. 4-(((2-Aminophenyl)thio)methyl)-3-nitrobenzoic acid (16)
2,2'-Disulfanediyldianiline (12) (1.00 g, 4.03 mmol), sodium borohydride (416 mg, 11.0 mmol), 4-(bromomethyl)-3-nitrobenzoic acid (11) (1.91 g, 7.33 mmol) in 25 mL dry THF.
Flash chromatography: cyclohexane/ethyl acetate, ethyl acetate: 20%  100%.
An orange solid was obtained (1.90 g, 6.24 mmol, 85%).
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Figure S11: 1 H NMR spectrum of compound 16 measured in deuterated DMSO.
Figure S12:
13 C NMR spectrum of compound 16 measured in deuterated DMSO.
II.3.5. (4-(((2-Aminophenyl)thio)methyl)-3-nitrophenyl)methanol (17)
4-(((2-Aminophenyl)thio)methyl)-3-nitrobenzoic acid (16) (2.03 g, 6.68 mmol) was dissolved in 90 mL dry THF under nitrogen atmosphere. Borane tetrahydrofuran complex (19.3 mL, 1 M in THF) was added dropwise and the reaction was allowed to stir at room temperature for 22 h. 2 M hydrogen chloride solution was added and the organic layer was washed with saturated sodium bicarbonate solution (2 × 40 mL) and saturated sodium chloride solution (2 × 40 mL). The organic layer was dried over magnesium sulfate, filtered and the solvent was removed in vacuo. Due to the instability of the compound it was used without further purification in the next synthesis. It is not recommended to store the product 17. The NMR shows small impurities. An orange solid was obtained (1.22 g, 4.16 mmol, 62%). 
II.4. General method for the synthesis of the substituted S-diazocine derivatives 1-5:
The substituted thioether derivate 13, 14, 15, 16 or 17 (1 equiv) was dissolved in ethanol (20 mL/mmol). Water (5 mL/mmol) and 2 M ammonia chloride solution (1.5 mL/mmol) were added and the reaction mixture was heated to 65 °C. Zinc powder (3.8 equiv) was added and the mixture was stirred at 65 °C for 10 min. The reaction mixture was filtered hot, the filtrate was diluted with ethanol (8 mL/mmol) and cooled with ice. The cooled solution was added dropwise to a 0 °C cooled iron(III) chloride hexahydrate (1.7 equiv) mixture in water (1.7 mL/mmol) and ice (1 g/mmol). The reaction mixture was stirred for 30 min at 0 °C, diluted with acetic acid (13 mL/mmol) and stirred at room temperature for 18 h. The reaction mixture was extracted with DCM, the combined organic layers were dried over magnesium sulfate, filtered and the solvent was evaporated in vacuo. The crude product was filtered over silica (ethyl acetate) and then purified by flash column chromatography. 
II.4.2. (Z)-3-Bromo-12H-dibenzo[b,f][1,4,5]thiadiazocine (2)
2-((4-Bromo-2-nitrobenzyl)thio)aniline (14) (3.93 g, 9.99 mmol), zinc powder (2.48 g, 38.0 mmol), iron(III) chloride hexahydrate (5.40 g, 20.0 mmol).
Flash chromatography: cyclohexane/ethyl acetate, ethyl acetate: 5%  50%.
A yellow, crystalline solid was obtained (520 mg, 1.68 mmol, 17%). 
II.4.3. (Z)-3-Iodo-12H-dibenzo[b,f][1,4,5]thiadiazocine (3)
2-((4-Iodo-2-nitrobenzyl)thio)aniline (15) (759 mg, 2.00 mmol), zinc powder (488 mg, 7.46 mmol), iron(III)-chloride-hexahydrate (903 mg, 3.34 mmol).
A yellow, crystalline solid was obtained (187 mg, 0.52 mmol, 27%).
melting point: 157 °C. 
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Figure S23:
1 H NMR spectrum of compound 5 measured in deuterated acetone.
Figure S24:
13 C NMR spectrum of compound 5 measured in deuterated acetone.
III. 6-chlorobenzo[c]isothiazole (19)
In the reductive azo coupling of the halogenated S-diazocines the respective isothiazoles were formed as a byproduct. For the chloro-functionalized S-diazocine 1 the byproduct 19 could be isolated and fully characterized, which is in agreement with literature [2] [3].
A colorless solid was obtained via sublimation.
melting point: 68 °C. 
VI. UV-vis switching experiments
A solution of the respective S-diazocine in acetone 1, 2, 3, 4 or 5 was prepared in the dark and the UV-vis cis spectra (black) were recorded. Then the solution was irradiated with 405 nm for 30 seconds and the UV-vis PSS spectra (red) were recorded.
Figure S27: UV-vis spectra measured at 24 °C of the functionalized S-diazocines 1, 2, 3, 4 and 5; the cis spectra is plotted in black and the spectra of the PSS between cis/trans in red.
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V. Crystallographic data for compound 3 Comments A numerical absorption correction was performed (Tmin(max: 0.5901/0.7425). All non-hydrogen atoms were refined anisotropic. The C-H H atoms were located in difference map but were positioned with idealized geometry and refined isotropic with U iso (H) = 1.2 U eq (C) using a riding model. (1) 6248 (2) 4324 (2) 5881 (2) 32(1) N (2) 5558 (2) 4458 (2) 6829 (2) 32(1) C (1) 7401 (2) 4861 (2) 6132 (3) 28(1) C (2) 7555 (2) 5704 (2) 5193 (3) 29(1) C (3) 8698 (2) 6160 (2) 5384 (3) 29(1) C (4) 9660 (2) 5780 (2) 6483 (3) 33(1) C (5) 9483 (2) 4936 (2) 7395 (3) 32(1) C (6) 8356 (2) 4444 (2) 7221 (3) 30(1) C (7) 8149 (3) 3487 (2) 8115 (3) 35(1) C (8) 6696 (2) 4928 (2) 9469 (3) 30(1) C (9) 5893 (2) 5191 (2) 8101 (3) 28(1) C (10) 5273 (2) 6144 (2) 7968 (3) 34(1) C (11) 5455 (3) 6837 (2) 9199 (3) 37(1) C (12) 6230 (3) 6578 (2) 10569 (3) 37(1) C (13) 6848 (2) 5641 (2) 10700 (3) 34(1) 
